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Abstract
Form factors of rare B → K∗0 (1430)ℓ+ℓ− decay are calculated within three–point
QCD sum rules, with K∗0 (1430) being the p–wave scalar meson. The branching ra-
tios are estimated when only short, as well as short and long distance effects, are
taken into account. It is obtained that the B → K∗0 (1430)ℓ+ℓ− (ℓ = e, µ) decay is
measurable at LHC. Measurement of these branching ratios for the semileptonic rare
B → K∗0 (1430)ℓ+ℓ− can give valuable information about the nature of scalar meson
K∗0 (1430).
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1 Introduction
The flavor changing neutral current (FCNC) processes induced by b → s(d) transitions
provide the most sensitive and stringiest test for the standard model (SM) at one loop
level, since they are forbidden in SM at tree level [1, 2]. For this reason these decays are
very sensitive to the physics beyond the SM via the influence of new particles in the loops.
Despite the branching ratios of FCNC decays are small in the SM, quite intriguing
results are obtained in ongoing experiments. The inclusive B → Xsℓ+ℓ− decay is observed
in BaBaR [3] and Belle collaborations. These collaborations also measured exclusive modes
B → Kℓ+ℓ− [4–6] and B → K∗ℓ+ℓ− [7]. The experimental results on these decays are in a
good agreement with theoretical estimations [8–10].
There is another class of rare decays induced by b → s transition, such as B →
K∗02(1430)ℓ
+ℓ− in which B meson decays into p–wave scalar meson. The decays B →
K∗2 (1430)ℓ
+ℓ− and B → K∗0(1430)ℓ+ℓ− are studied in [11] and [12], respectively. The main
problem in these studies is the calculation of the transition form factors. Transition form
factors of these decays in the framework of light front quark model [12] are estimated in
[13] and [14], respectively.
In the present work we calculate the transition form factors of B → K∗0(1430)ℓ+ℓ−
decay in 3–point QCD sum rules method [15] (for a review on the QCD sum rules method,
see [16]), where K∗0(1430) is the p–wave scalar meson. The main reason for studying
B → K∗0 (1430)ℓ+ℓ− decay form factors in the framework of 3–point QCD sum rules method
is that part of the form factors, namely, those appearing in calculation of the matrix element
of the axial vector current between initial and final meson states, can easily be obtained
from the results for the Bs → Ds(2317) transition form factors [21], which are calculated
within the same framework, with the help of appropriate replacements (see section 2).
The quark structure of the scalar mesons have not been unambiguously determined yet
and is still under discussion. In order to establish the inner structure of scalar mesons
much more effort from theoretical and experimental sides are needed. This method is
employed to calculate the form factors of heavy meson semileptonic decays, D → K0eν¯e
[17], B → D(D∗)ℓν¯ℓ [18], D → K(K∗)eν¯e [19], D → πeν¯e [20], B → K(K∗)ℓ+ℓ− (first
reference in [8]), etc.
The work is organized as follows: In section 2, we calculate the relevant hadronic form
factors of the B → K∗0 (1430)ℓ+ℓ− decay with the help of 3–point QCD sum rules. Section
3 is devoted to the numerical analysis and discussion of the considered decay and our
conclusions.
2 Form factors of the B → K∗0 (1430)ℓ+ℓ− decay
The exclusive B → K∗0 (1430)ℓ+ℓ− decay is described at quark level by b→ sℓ+ℓ− transition.
The effective Hamiltonian responsible for the b → sℓ+ℓ− transition in the standard model
is
Heff = GFαVtbV
∗
ts
2
√
2π
[
Ceff9 (mb)s¯γµ(1− γ5)b ℓ¯γµℓ+ C10(mb)s¯γµ(1− γ5)b ℓ¯γµγ5ℓ
1
− 2mbC7(mb) 1
q2
s¯iσµν(1 + γ5)b ℓ¯γ
µℓ
]
, (1)
where C7, C
eff
9 and C10 are the Wilson coefficients. It is well known that the Wilson
coefficient Ceff9 has a perturbative part as well as a resonant part which comes from the
long–distance effects due to the conversion of the real c¯c into lepton pair (see, for example
the second reference in [8]) which can be written as
Ceff9 = C
per
9 + C
res
9 .
The explicit expressions of C7, C
per
9 and C10 can be found in [1]. C
res
9 is usually parametrized
by using Breit–Wigner ansatz,
Cres9 =
3π
α2
C(0)
∑
Vi=ψ(1s)···ψ(6s)
æi
Γ(Vi → ℓ+ℓ−)mVi
m2Vi − q2 − imViΓVi
,
where α is the fine structure constant and C(0) = 0.362.
The phenomenological factors æi for the B → K(K∗)ℓ+ℓ− decay can be determined
from the condition that they should reproduce correct branching ratio relation
B(B → J/ψK(K∗)→ K(K∗)ℓ+ℓ−) = B(B → J/ψK(K∗))B(J/ψ → ℓ+ℓ−) ,
where the right–hand side is determined from experiments. Using the experimental values
of the branching ratios for the B → ViK(K∗) and Vi → ℓ+ℓ− decays, for the lowest two
J/ψ and ψ′ resonances, the factor æ takes the values: æ1 = 2.7, æ2 = 3.51 (for K meson),
and æ1 = 1.65, æ2 = 2.36 (for K
∗ meson). The values of æi used for higher resonances are
usually the average of the values obtained for the J/ψ and ψ′ resonances. But, unfortunately
the mode B → J/ψK∗0(1430) for the B → K∗0(1430)ℓ+ℓ− decay has not been seen yet and
therefore the right–hand side of the above–mentioned equation for the B → K∗0(1430)ℓ+ℓ−
decay is unknown. For this reason we are not able to determine the factors æi for the
B → K∗0 (1430)ℓ+ℓ− decay.
As we have already mentioned above, the values of the factors æi are of order æ ∼ 1
or æ ∼ 2, for the B → Kℓ+ℓ− and B → K∗ℓ+ℓ− decays. For this reason, even though
qualitatively, in order to determine the branching ratio for the B → K∗0(1430)ℓ+ℓ− decay
with the inclusion of long distance effects, the values of æi we use are borrowed from
B → Kℓ+ℓ− and B → K∗ℓ+ℓ− decays, namely, we choose æ = 1 and æ = 2 and performed
numerical calculations with these values.
The amplitude for the B → K∗0 (1430)ℓ+ℓ− decay can be obtained after evaluating the
matrix elements of the quark operators in Eq. (1) between initial B and final K∗0(1430)
meson states. It follows from Eq. (1) that in order to obtain the amplitude for the B →
K∗0 (1430)ℓ
+ℓ− decay the matrix elements 〈K∗0 |s¯γµ(1− γ5)|B〉 and 〈K∗0 |s¯iσµνqµ(1 + γ5)|B〉
are needed. These matrix elements are parametrized in terms of the form factors as follows:
〈K∗0 (1430)(p′) |s¯γµγ5b|B(p)〉 = f+(q2)Pµ + f−(q2)qµ , (2)
〈K∗0 (1430)(p′) |s¯iσµνqνγ5b|B(p)〉 =
fT (q
2)
mB +mK∗
0
[Pµq2 − (m2B −m2K∗
0
)qµ] , (3)
2
where Pµ = (p + p′)µ and qµ = (p − p′)µ. For calculation of these form factors in the
framework of the QCD sum rules method, we consider the following three–point correlators
Πµ(p, p
′, q) = −
∫
d4x d4yei(p
′y−px)
〈
0
∣∣∣TJK∗0 (y)JAµ (0)JB5 (x)∣∣∣ 0〉 , (4)
Πµ(p, p
′, q) = −
∫
d4x d4yei(p
′y−px)
〈
0
∣∣∣TJK∗0 (y)Jµν(0)JB5 (x)∣∣∣ 0〉 , (5)
where JK
∗
0 = d¯s, JB5 = b¯iγ5d and Jµν = s¯iσµνb are the interpolating currents of the
scalar K∗0(1430), and B mesons and weak flavor changing quark currents, respectively. The
expressions of the form factors f+(q
2) and f−(q
2) can be obtained from the results for the
Bs → Ds0(2317) transition form factors given in [21], with the help of the replacements
fDs0 → fK∗0 , mDs0 → mK∗0 , mc → ms, and ms → md = 0. For completeness we also present
the sum rules for the form factors f+(q
2) and f−(q
2) below.
For this reason we proceed by describing in full detail the calculation of FT by considering
the correlator given in Eq. (5). This correlator can be decomposed into a set of the following
independent Lorentz structures:
Πµν = (pµp
′
ν − pνp′µ)ΠT +
∑
n
a(n)µν Π
(n) , (6)
where Π and Π(n) are functions of p2, p′2 and q2, and a(n)µν are the other tensors which can
be built using the vectors p and p′ and the metric tensor gµν .
In further analysis we will be interested only on the invariant amplitude ΠT , for whose
amplitude we write the dispersion relation
ΠT (p
2, p′2, q2) = − 1
(2π)2
∫ ∞
m2
b
ds
∫ ∞
m2s
ds′
ρ(s, s′, Q2)
(s− p2)(s′ − p′2) + subtraction terms , (7)
where ρ(s, s′, Q2) is the spectral density, Q2 = −q2. According to the main idea of the
QCD sum rules method, left hand side of Eq. (7) must be calculated at large Euclidean
momenta p2 and p′2 with the help of operator product expansion (OPE). The right hand
side of Eq. (7) is determined by saturating it with the lowest mesonic states. Applying
then the Borel transformation on the variables p2 and p′2 suppresses the higher resonance
contributions and higher power corrections, as a result of which we get the sum rules for
the corresponding quantities.
Let us start by calculating the hadronic part of the correlator (5). Saturating this
correlator with B and K∗0 (1430) mesons and selecting the structure (pµp
′
ν − pνp′µ), we get
ΠT = −
2fK∗
0
mK∗
0
mB +mK∗
0
fBm
2
B
mb
fT (q
2)
(m2K∗
0
− p′2)(m2B − p2)
. (8)
In deriving Eq. (8) we use〈
0
∣∣∣JK∗0 ∣∣∣K∗0〉 = fK∗0mK∗0 , (9)〈
B
∣∣∣JB5 ∣∣∣ 0〉 = fBm
2
B
mb
, (10)
〈K∗0 |s¯iσµνb|B〉 = −2(pµp′ν − pνp′µ)
fT (q
2)
mB +mK∗
0
. (11)
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The theoretical part of the correlator (5) can be calculated with the help of OPE at
short distance. Up to operators having dimension 6, it is determined by the bare loop
and power corrections from operators with d = 3 〈q¯q〉, d = 4 〈G2〉, d = 5 m20 〈q¯q〉 and
d = 6 〈q¯q〉2. After calculating all power corrections, we obtain that 〈G2〉 and 〈q¯q〉2 give
negligibly small correction and for this reason we do not present their explicit expressions.
The spectral density for bare loop in Eq. (7) can be obtained by replacing the denom-
inator 1/(p2 − m2) of the quark propagators by −2πiδ(p2 − m2) in the initial Feynman
integral. After standard calculation we get
ρT (p
2, p′2, Q2) =
Nc
λ3/2
{
mb (2s
′∆−∆′u)−ms (2s∆′ −∆u)
}
, (12)
where Nc = 3 is the color factor, ∆ = s−m2b , ∆′ = s′−m2s, u = s+ s′+Q2, λ(p2, p′2, Q2) =
u2 − 4ss′.
The integration region for the perturbative contribution in Eq. (7) is determined from
the condition that the argument of all three δ functions might vanish simultaneously. the
bounds of s and s′ are determined from the following inequality:
−1 ≤ u∆− 2s∆
′
λ1/2(s, s′, Q2)∆
≤ +1 . (13)
The contributions of higher states is parametrized as the corresponding spectral density
starting from s > s0 and s
′ > s′0 invoking quark hadron duality.
We now present the results of calculations of dimension–3 and –5 operators:
Π
(3)
T = −
〈q¯q〉
rr′
, (14)
Π
(5)
T = −m20 〈q¯q〉
[
1
3r2r′
+
1
3r′2r
− m
2
b
2r3r′
− m
2
s
2rr′3
− 2m
2
b + 2m
2
s − 2mbms + 2Q2
12r2r′2
]
, (15)
where r = p2 −m2b , r′ = p′2 −m2s.
In our calculations we do not calculate O(αS) corrections to the bare loop, and for
consistency we also neglect O(αS) corrections in leptonic decay constants fK∗
0
and fB.
Substituting Eqs. (8), (14) and (15) into Eq. (7) and performing double Borel trans-
formation in the variables p2 and p′2, we get the following sum rule for the form factor
fT :
fT = −
mB +mK∗
0
2fK∗
0
mK∗
0
mb
fBm
2
B
e
(m2
B
/M2
1
+m2
K∗
0
/M2
2
)
{
− 1
(2π)2
∫
ds ds′ρT (s, s
′, Q2)e−(s/M
2
1
+s′/M2
2
)
+ e−(m
2
b
/M2
1
+m2s/M
2
2
)
[
− 〈q¯q〉+m20 〈q¯q〉
(
1
M21
+
1
3M22
+
m2b
4M41
+
m2s
4M42
+
2m2b − 2mbms + 2m2s + 2Q2
12M21M
2
2
)]}
, (16)
For completeness we also present sum rules for the form factors f+ and f−.
f+ = − mb
fBm
2
B
1
fK∗
0
mK∗
0
e
m2
B
/M2
1
+m2
K∗
0
/M2
2
{
− 1
(2π)2
∫
ds ds′ρ+e
−(s/M2
1
+s′/M2
2
)
4
+ e−(m
2
b
/M2
1
+m2s/M
2
2
)
[
1
2
〈q¯q〉 (mb −ms)− 1
12
m20 〈q¯q〉
(
3m2b(mb −ms)
2M41
+
3m2s(mb −ms)
2M42
− 2(mb − 2ms)
M22
− 2(2mb −ms)
M21
+
(mb −ms)(2m2b +mbms + 2m2s + 2Q2)
M21M
2
2
)]}
, (17)
f− = − mb
fBm2B
1
fK∗
0
mK∗
0
e
m2
B
/M2
1
+m2
K∗
0
/M2
2
{
− 1
(2π)2
∫
ds ds′ρ−e
−(s/M2
1
+s′/M2
2
)
+ e−(m
2
b
/M2
1
+m2s/M
2
2
)
[
− 1
2
〈q¯q〉 (mb +ms) + 1
12
m20 〈q¯q〉
(
3m2b(mb +ms)
2M41
+
3m2s(mb +ms)
2M42
− 2(mb + 3ms)
M22
− 2(3mb +ms)
M21
+
(mb +ms)(2m
2
b +mbms + 2m
2
s + 2Q
2)
M21M
2
2
)]}
, (18)
where
ρ+ =
Nc
4λ1/2
{
(∆′ +∆)(1 + A +B) + [(mb +ms)
2 +Q2](A+B)
}
(19)
ρ− =
Nc
4λ1/2
{
[∆′ +∆+ (mb +ms)
2 +Q2](A− B) + ∆′ −∆
}
, (20)
and
A =
1
λ
[2s′∆− u∆′] ,
B =
1
λ
[2s∆′ − u∆] , (21)
Using Eqs. (1)–(3), we get the following expression for the differential decay width:
dΓ(B → K∗0ℓ+ℓ−)
dsˆ
=
G2α2m5B
3072π5
|VtbV ∗ts|2 v
√
λ(1, mˆ2K∗
0
, sˆ)
{[ ∣∣∣∣∣Ceff9 f+ + 2mˆb1 + mˆK∗
0
C7fT
∣∣∣∣∣
2
+ |C10f+|2
]
(3− v2)λ(1, mˆ2K∗
0
, sˆ) + 12mˆ2ℓ
[
(2 + 2mˆ2K∗
0
− sˆ) |f+|2
+ 2(1− mˆ2K∗
0
)Re[f+f
∗
−] + sˆ |f−|2
∣∣∣]C10∣∣∣2
}
, (22)
where
sˆ =
q2
m2B
, v =
√
1− 4mˆ
2
ℓ
sˆ
, mˆb =
mb
mB
, mˆℓ =
mℓ
mB
, mˆK∗
0
=
mK∗
0
mB
,
and λ(1, m2K∗
0
, sˆ) = 1 +m4K∗
0
+ sˆ2 − 2sˆ− 2m2K∗
0
(1 + sˆ).
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3 Numerical results of the sum rules
In this section we present our numerical study for the form factors f+(q
2), f−(q
2), and fT (q
2)
for the B → K∗0 (1430)ℓ+ℓ− decay. From the expressions of the sum rules for the form factors
we see that the main input parameters of all form factors are quark condensates, leptonic
decay constants fB and fK∗
0
of B and K∗0 mesons, respectively, Borel parameters M
2
1 and
M22 , as well as continuum thresholds s0 and s
′
0.
The value of the quark condensate at µ = 1 GeV is 〈q¯q〉 = −(240± 10 MeV )3, mc(µ =
mc) = (1.275 ± 0.015) GeV , mb = (4.7 ± 0.1) GeV [22]. The leptonic decay constant
of B and the continuum thresholds s0 and s
′
0 are determined from the analysis of two–
point sum rules which have the values: fB = 180 MeV [16], s0 = (35 ± 2) GeV 2 and
s′0 = (4.4± 0.4) GeV 2 [23]. Few words about the value of the leptonic decay constant fK∗0
are in order. This constant is calculated within the 2–point QCD sum rules method in [23],
including O(αs) corrections. As has already been noted, we neglect O(αs) corrections in
the bare loop calculations, and hence, for consistency, we shall neglect them in calculation
of the leptonic decay constant fK∗. Neglecting O(αs) corrections from the result of [23],
we obtain for the leptonic decay constant fK∗ = 340 MeV , which we shall use in further
numerical calculations.
The Borel parameters M21 and M
2
2 are not physical quantities. The results for the phys-
ically measurable quantities should be independent of them if the OPE can be performed
up to infinite order. But, in sum rules, OPE is truncated to some finite order and for this
reason the Borel parameters have to be chosen in such a working region that the physical
results are practically independent on them. In choosing the working region of M21 and M
2
2
the conditions must be satisfied: 1) the contribution of the excited should be small, and,
2) the power corrections should converge.
Our numerical analysis shows that both conditions are satisfied and the best stabilities of
all form factors are achieved whenM21 andM
2
2 vary in the regions 8 GeV
2 ≤M21 ≤ 15 GeV 2
and 2.5 GeV 2 ≤M22 ≤ 4.5 GeV 2, respectively.
The values of the form factors at q2 = 0 are
f+(0) = 0.31± 0.08 ,
f−(0) = −0.31± 0.07 ,
fT (0) = −0.26± 0.07 , (23)
where the errors are due to the variation of Borel parameters, the continuum thresholds
s0 and s
′
0, the uncertainty in the condensate parameters, the variation of quark mass and
meson decay constants.
Here we would like to make the following cautionary note. From the sum rules expres-
sions for the form factors it is seen that they are very sensitive to the magnitude of the
leptonic decay constant fK∗
0
of the K∗0 (1430) meson. The above–mentioned results for fi(0)
are obtained at fK∗
0
= 340 MeV . But, if we use fK∗
0
= 300 MeV which is given in [14]
(after normalizing it to our definition) we obtain
f+(0) = 0.34± 0.08 ,
f−(0) = −0.34± 0.07 ,
fT (0) = −0.29± 0.07 . (24)
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When compared with our results, f+(0) and fT (0) are in good agreement within the error
limits, while the value of f−(0) is 50% larger compared to the prediction of [14].
In calculating the total width of the B → K∗0 (1430)ℓ+ℓ− decay, we need to know the
q2 dependence of the form factors f+(q
2), f−(q
2) and fT (q
2) in the physical region 4m2ℓ ≤
q2 ≤ (mB − mK∗
0
)2. The q2 dependence of the form factors in the physical region can be
calculated directly from sum rules, which has comprehensively been discussed in [19, 20]
and [24]. We are restricted to consider a region of q2, calculated from the QCD side, where
the correlator can be reliable. Our numerical analysis shows that this region is bounded
as 0 ≤ q2 ≤ 8 GeV 2. In order to extend the results to full physical region, we look such a
parametrization of the form factors that they coincide with the sum rule predictions in the
above–mentioned region of q2.
Our analysis shows that the best fit for the q2 dependence of the form factors can be
written in the following form:
fi(sˆ) =
fi(0)
1− aisˆ + bisˆ2 , (25)
where i = +, − or T and sˆ = q2/m2B. The values of the parameters fi(0), ai and bi are
given in table 1.
fi(0) ai bi
f+ 0.31± 0.08 0.81 −0.21
f− −0.31± 0.07 0.80 −0.36
fT −0.26± 0.07 0.41 −0.32
Table 1: Form factors for B → K∗0 (1430)ℓ+ℓ− decay in a three–parameter fit for fK∗0 =
340 MeV .
Using the equation of motion the form factor fT can be related to f− as follows:
fT (q
2) =
(mb −ms)
(mB −mK∗) f− . (26)
We see that, within the errors Eq. (26) is in agreement with the computed form factor fT
from QCD sum rules.
The kinematical interval of the dilepton invariant mass q2 is 4m2ℓ ≤ q2 ≤ (mB −mK∗0 )2
in which the long distance effects (the charmonium resonances) can give substantial contri-
bution. The dominant contribution to the B → K∗0 (1430)ℓ+ℓ− decays comes from the two
low lying resonances J/ψ and ψ′, in the interval of 8 GeV 2 ≤ q2 ≤ 14 GeV 2. In order to
minimize the hadronic uncertainties we discard this subinterval by dividing the kinematical
region of q2 as follows:
7
I 4m2ℓ ≤ q2 ≤ (mJψ − 0.02 GeV )2 ,
II (mJψ + 0.02 GeV )
2 ≤ q2 ≤ (mψ′ − 0.02 GeV )2 ,
III (mψ′ + 0.02 GeV )
2 ≤ q2 ≤ (mB −mK∗
0
)2 .
In Fig. (1) we present the dependence of the differential branching ratio for the B →
K∗0 (1430)e
+e− decay on q2, as well as its dependence on q2 due solely to short distance
effects (æ = 0 case).
Taking into account the q2 dependence of the form factors given in Eq. (25), performing
integration over sˆ, and using the total life time τB = 1.53×10−12 s [25], we get the following
for the branching ratios when only short distance contribution is taken into account:
B(B → K∗0 (1430)e+e−) = 2.09× 10−7 (2.68× 10−7) ,
B(B → K∗0 (1430)µ+µ−) = 2.07× 10−7 (2.66× 10−7) ,
B(B → K∗0 (1430)τ+τ−) = 1.70× 10−9 (2.20× 10−9) ,
where the values in the parenthesis correspond to the choice of fK∗
0
= 300 MeV .
Taking long distance effects into account in the above–mentioned kinematical regions,
we get the following for the branching ratios:
B(B → K∗0(1430)e+e−) =


1.97× 10−7 region I ,
1.66× 10−8 region II , at æ = 1,
3.90× 10−10 region III ,
and
B(B → K∗0(1430)e+e−) =


2.13× 10−7 region I ,
1.63× 10−8 region II , at æ = 2,
3.38× 10−10 region III ,
at fK∗
0
= 340 MeV . Note that the branching ratios of the B → K∗0(1430)e+e− and
B → K∗0 (1430)µ+µ− decays are practically the same.
It follows from these results that the dominant contribution comes from region I (low
invariant mass region), and this can be attributed to the existence of the factor 1/q2. Since
at LHC–b 1011–1012 pairs are hoped to be produced, the expected number of events for
the B → K∗0 (1430)e+e− decay in the low invariant mass region is of the order of 104–105.
Therefore, this mode sounds to be quite measurable at LHC–b. Comparing the value of
the branching ratio for the B → K∗0 (1430)e+e− decay for the case when only short distance
effects are taken into account, with the value calculated in region I, it can be said that
8
they practically coincide. Hence, in the light of above results, we can conclude that long
distance effects do not give significant contribution in region I, and therefore, measurement
of branching ratio in this region allows us to check the short distance structure of the
effective Hamiltonian.
The smallness of the value of B(B → K∗0(1430)τ+τ−) can be attributed to the small
phase volume of this decay. Taking into account the efficiency for detecting τ leptons, the
measurement of the branching ratio for B → K∗0(1430)τ+τ− is very difficult, even at LHC.
As the concluding remark we can state that, we study the semileptonic rare B →
K∗0 (1430)ℓ
+ℓ− decay. The transition form factors of the B → K∗0(1430)ℓ+ℓ− are calculated
in the framework of three–point QCD sum rules. The branching ratios of the relevant
decay for ℓ = e, µ, τ leptons, when short and long distance effects are taken into account,
are estimated. From these results we conclude that the B → K∗0 (1430)ℓ+ℓ− (ℓ = e, µ) decay
can be measured in future planned experiments at LHC.
Acknowledgments
One of the authors (T. M. A) is grateful to TU¨BI˙TAK for partially support of this work
under the project 105T131.
9
References
[1] G. Buchalla, A. J. Buras and M. E. Lautenbacher, Rev. Mod. Phys. 68, 1125 (1996).
[2] A. Ali, Int. J. Mod. Phys. A 20, 5080 (2005).
[3] B. Aubert et. al, BaBaR Collaboration, Phys. Rev. Lett. 93, 081802 (2004).
[4] M. I. Iwasaki et. al, BELLE Collaboration, Phys. Rev. D 72, 092005 (2005).
[5] K. Abe et. al, BELLE Collaboration, Phys. Rev. Lett. 88, 021801 (2002).
[6] B. Aubert et. al, BaBaR Collaboration, Phys. Rev. Lett. 91, 221802 (2003).
[7] A. Ishikawa et. al, BELLE Collaboration, Phys. Rev. Lett. 91, 261601 (2003).
[8] P. Colangelo, F. De Fazio, P. Santorelli and E. Scrimieri, Phys. Rev. D 53, 3672 (1996);
Errata D 57, 3186 (1998); A. Ali, P. Ball, L. T. Handoko and G. Hiller, Phys. Rev.
D 61, 074024 (2000); A. Ali, E. Lunghi, C. Greub and G. Hiller, Phys. Rev. D 66,
034002 (2002).
[9] T. M. Aliev, H. Koru, A. O¨zpineci, M. Savcı, Phys. Lett. B 400, 194 (1997); T. M.
Aliev, A. O¨zpineci, M. Savcı, Phys. Rev. D 56, 4260 (1997); D. Melikhov, N. Nikitin
and S. Simula, Phys. Rev. D 57, 6814 (1998).
[10] G. Burdman, Phys. Rev. D 52, 6400 (1995); J. L. Hewett and J. D. Walls, Phys. Rev.
D 55, 5549 (1997); C. H. Chen and C. Q. Geng, Phys. Rev. D 63, 114025 (2001).
[11] S. Rai Choudhury, A. S. Cornell, G. C. Joshi and B. H. J. McKellar, Phys. Rev. D 74,
054031 (2006).
[12] H. Y. Cheng, C. K. Chua, and C. W. Huang, Phys. Rev. D 69, 074025 (2004).
[13] H. Y. Cheng, C. K. Chua, Phys. Rev. D 69, 094007 (2004).
[14] C. H. Chen, C. Q. Geng, C. C. Lih and C. C. Liu, Phys. Rev. D 75, 074010 (2007).
[15] M. A. Shifman, A. I. Vainshtein and V. I. Zakharov, Nucl. Phys. B 147, 385 (1979).
[16] P. Colangelo, A. Khodjamirian, in ”At the Frontier of Particle Physics/Handbook of
QCD” ed. by M. Shifman (Worl Scientific, Singapore, 2001), Volume 3, 1495.
[17] T. M. Aliev, M. Savcı, Phys. Rev. D 73, 114010 (2006).
[18] T. M. Aliev, V. L. Eletsky, Ya. I. Kogan, Sov. J. Nucl. Phys. 40, 527 (1984).
[19] A. A. Ovchinnikov, Sov. J. Nucl. Phys. 50, 519 (1989).
[20] P. Ball, V. M. Braun, H. G. Dosch, Phys. Rev. D 44, 3567 (1991).
[21] P. Ball, Phys. Rev. D 48, 3190 (1993).
10
[22] B. L. Ioffe, Prog. Part. Nucl. Phys. 56, 232 (2006).
[23] D. S. Du, J. W. Li, and M. Z. Yang, Phys. Lett. B 619, 105 (2005).
[24] P. Ball, V. M. Braun, Phys. Rev. D 55, 5561 (1997).
[25] W. M. Yao et. al, Particle Data Group, J. Phys. G 33, 1 (2006).
11
Figure captions
Fig. (1) The dependence of the differential branching ratio for the B → K∗0 (1430)e+e−
decay on q2, for the values of the fudge factor æ = 0 (corresponding to short distance
effects), æ = 1 and æ = 2.
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